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About me: DANS-KNAW projects (2016- 2020)

e CLARIAH+ (ongoing)

e EOSC Synergy (ongoing)

e SSHOC Dataverse (ongoing)

o CESSDA DataverseEU 2018

e Time Machine Europe Supervisor at DANS-KNAW
e PARTHENOS Horizon 2020

e CESSDA PID (Personal Identifiers) Horizon 2020

e CLARIAH

e RDA (Research Data Alliance) PITTS Horizon 2020
o« CESSDA SaW H2020-EU.1.4.1.1 Horizon 2020

Source: LinkedIn


https://www.linkedin.com/in/vyacheslavtikhonov/

Motivation

"/E‘ Slava Tykhonov 4:05 PM

@ .+ Born in Kyiv, Ukraine but raised as a scientist in the Netherlands, during my career | saw a lot of cases
where people refused to collaborate and work together due to own ambitions and wrong vision. | truly
believe that dangerous things like coronavirus are possible in the modern society only because people
are competing against each other and don’t want to share their knowledge and competence, and work

together in order to find a solution for a problem.

Stupidity, ignorance and limitness has no nationality, it’s just a common thing that killing this world and
COVID-19 is just one of the challenges. I'm here to open everything that should be open for the
humanity, build the collaboration between people, speed up the innovation and start the development
of the research infrastructure that will allow to bring Science back to the policy table, and quickly

respond to the current and future challenges. | would say, we should be prepared for the technological
future and don't afraid to disrupt the world. (edite
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7/ weeks in lockdown in Spain

Resistiré, erguida

4 P Pl @ 1:04/455

Resistere (1 will resist)



https://www.youtube.com/watch?v=hl3B4Ql8RtQ&list=RDhl3B4Ql8RtQ&start_radio=1
https://www.youtube.com/watch?v=hl3B4Ql8RtQ&list=RDhl3B4Ql8RtQ&start_radio=1

About CoronaWhy www. coronawhy org
:.: CORONAWHY Home  Daily Progress  Calendar

FIGHTING CORONAVIRUS
WITH ARTIFICIAL INTELLIGENCE

We are a globally distributed, volunteer-powered research
organisation, trying to assist the medical community’s ability to

answer key questions related to COVID-19

JOIN THE FIGHT LEARN MORE

Who we are? 1300+ people

Artur Kiulian started CoronaWhy because he realized that we are all in this reg |Stered |n the
together. Now CoronaWhy is an international group of 900+ volunteers whose organ IZatlon’ more
mission is to improve global coordination and analysis of all available data .
pertinent to the COVID-19 outbreak and ensure all findings reach those who need than 300 aCtlvely
thern. contributing!

It's impossible to list everyone out but we will eventually.


http://www.coronawhy.org

COVID-19 Open Research Dataset Challenge (CORD-19)

It's all started from this (March, 2020):

“In response to the COVID-19 pandemic and with the view to boost research, the Allen
Institute for Al together with CZI, MSR, Georgetown, NIH & The White House is collecting
and making available for free the COVID-19 Open Research Dataset (CORD-19). This
resource is updated weekly and contains over 52,000 scholarly articles, including 41,000
with full text, about COVID-19 and other viruses of the coronavirus family.” (Kaggle)

Collaborators

CORD-19 was made possible by the Semantic Scholar team at the Allen Institute for Al in collaboration with the following institutions:
Zuckerberg

ﬁ bioRxiv medRyiv ©CSET
Initiative & THE WHITE HOUSE THE PREPRINT SERVER FOR BIOLOGY  THE PREPRINT SERVER FOR HEALTH SCIENCES

e Microsoft ~ @WS  kaggle  [ynm

Chan



https://www.kaggle.com/allen-institute-for-ai/CORD-19-research-challenge
https://www.kaggle.com/allen-institute-for-ai/CORD-19-research-challenge
https://www.semanticscholar.org/cord19

Motivation of CoronaWhy community members
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CoronaWhy Funding

Initial: $5k from Google on GCP and $4k from Amazon on AWS (April 2020)

Donations: $9k and 15k british pounds to sustain CoronaWhy infrastructure

@ﬁm e zp'/ 3 @ rello

Google Cloud
High power Virtual Machine for Data Our first-ever server $5000 credit for Google Cloud Business class plan
Visualization Platform
e |
7= slack webflow *“ KALTURA ﬁoqguepfe
Standard plan 1 year business site-plan Free Virtual Classrooms Pro Bono Public Relations
CGI » @ Airtable Topic®uests Conversence
B
Security Staff Pro plan Collaborative ecosystem for Collective Intelligence Partners

complex local and global issues.



CoronaWhy Community Tasks (March-April)

1.

Task-Risk helps to identify risk factors that can increase the chance of being
infected, or affects the severity or the survival outcome of the infection

Task-Ties to explore transmission, incubation and environment stability

Match Clinical Trials allows exploration of the results from the COVID-19
International Clinical Trials dataset

COVID-19 Literature Visualization helps to explore the data behind the Al-powered
literature review

Named Entity Recognition across the entire corpus of CORD-19 papers with full
text


https://app.powerbi.com/view?r=eyJrIjoiY2E5YjFkZjItN2Q2ZS00MGI5LWFiMWQtZmY0OWRiZTlkNDVmIiwidCI6ImRjMWYwNGY1LWMxZTUtNDQyOS1hODEyLTU3OTNiZTQ1YmY5ZCIsImMiOjEwfQ%3D%3D
https://app.powerbi.com/view?r=eyJrIjoiOWYwM2Y0OTgtZGE0YS00YjM3LTkwZmYtZTM1NWE5NjJmY2JjIiwidCI6ImRjMWYwNGY1LWMxZTUtNDQyOS1hODEyLTU3OTNiZTQ1YmY5ZCIsImMiOjEwfQ%3D%3D
https://app.powerbi.com/view?r=eyJrIjoiOGEwYzUwMzctYzJhNS00MjcwLTgzYTktYjQ2ODZmOGM2ZjRkIiwidCI6ImRjMWYwNGY1LWMxZTUtNDQyOS1hODEyLTU3OTNiZTQ1YmY5ZCIsImMiOjEwfQ%3D%3D
https://www.kaggle.com/panahi/covid-19-international-clinical-trials
https://www.kaggle.com/panahi/covid-19-international-clinical-trials
https://app.powerbi.com/view?r=eyJrIjoiODg5ODk5ZGEtYTViMy00ODAzLThiNzMtNWY2MjM5ZWUyNzU3IiwidCI6ImRjMWYwNGY1LWMxZTUtNDQyOS1hODEyLTU3OTNiZTQ1YmY5ZCIsImMiOjEwfQ%3D%3D
https://app.powerbi.com/view?r=eyJrIjoiMGExNTY3ZjEtMTA3MC00NDYyLTg3YjAtMzZjYTZlMmQ3Mzk3IiwidCI6ImRjMWYwNGY1LWMxZTUtNDQyOS1hODEyLTU3OTNiZTQ1YmY5ZCIsImMiOjEwfQ%3D%3D

CORD-19 affiliations recognized with Deep Learning

country, state, city, institute_name

World map of CORD-19 affiliations (points - sized by # locations) 198K

i : All M
For more info click here Last Refreshed: 5/25/2020 1:40:26 AM (UTC) Metadata - Coronawhy Count

@ mapbox
Title doiurl  journal Author Citation Abstract Publication Date  Location Count Countries A
-
Diseases, Emerging and Infectious @ International Encyclopedia.. Antabe, Roger et al Abstract Emerging and infecti 12/31/2020 2 Canada
15 An overview of automated room disinfection syste. @ Decontamination in Hospi... ~ Otter, JA. et al. Abstract Conventional disinfec.. 12/31/2020 6 France, Saudi Arabia, United Kingdo...
Pneumonia @ Encyclopedia of Biomedica... Banu, Buyukaydin. Abstract Pneumonia remains t..  12/31/2020 2 Denmark, Turkey
@  Encyclopedia of Gastroent.. Spengler, Ulrich. Abstract Hepatitis is commonl... 12/31/2020 2

é Liver Disease Associated with Non-Hepatitis Viruses

Germany, Netherlands B %
Source: CORD-19 map visualization and institution affiliation data
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https://www.coronawhy.org/cord19
http://datasets.coronawhy.org/dataset.xhtml?persistentId=doi:10.5072/FK2/VXBFFE

Collaboration with other organizations

Harvard Medical School, INDRA integration

Helix Group, Stanford University

NASA JPL, COVID-19 knowledge graph and GeoParser

Kaggle, coronamed application

Fraunhofer Institute for Intelligent Analysis and Information Systems IAIS,
knowledge graph

dcyphr, a platform for creating and engaging with distillations of academic
articles

CAMARADES (Collaborative Approach to Meta-Analysis and Review of
Animal Data from Experimental Studies)

We've got almost endless data streams...

11



Looking for Commons

Researcher Interfacing

Active Research: Data Management
Collection, & Archival:
Cleaning, Global Persistent IDs
Process, Research Tools Data Repository Metadata
Analysis, Data Dictionaries
Exploration, Provenance
Visualization Versions
Access controls
Computing Resources
Cloud
computation

and storage

Storage (security/data enclaves)

Merce Crosas, “Harvard Data Commons”

12


https://scholar.harvard.edu/mercecrosas/presentations/harvard-data-commons

What the literature reports about...

ANYTHING ANY SME WOULD LIKE TO QUERY!!! INCLUDING EACH OF THE BELOW

A

A

A

Task 1

Task 2 ,

( Task 3

Task 4

Building a horizontal platform to serve vertical teams

June Kaggle
Competition
submission

ML Team ‘ﬂ

Data VSE:)Ii::nion & Data Vgﬁ;ﬁ:’aﬁon & Data Vgﬂf‘:i:tation & Data Vtg:;:i:'ation & Data Vis Team
Machine Learning Machine Learning Machine Learning Machine Learning
Natural Language Natural Language Natural Language Natural Language NLP Team
Processing Processing Processing Processing
Dataset Dataset Dataset Dataset Dataset Team
\ / \ [ \ / \

All supported by common teams, e.g. communications, marketing, legal etc.

Source: CoronaWhy infrastructure introduction



https://www.youtube.com/watch?v=aeS-vzbMm7I&feature=youtu.be

Turning FAIR into reality!

WHAT IS FAIR ?

Findable: Accessible:
FM-F1A FM-F1B

F1 (meta)data are assigned a globally unique and persistent
standardized communications protocol:;

identifier; EM-E2 FM-A1.1

A1.1 the protocol is open, free. and universally
implementable:

F3 metadata clearly and explicitly include the identifier of the -
¥ > % A1.2 the protocol allows for an oufhenﬁcaﬁ»nMo&1 2

Al (meta)data are retrievable by their identifier using a

F2 data are described with rich metadata;
FM-F3

data it describes;
FM-F4 authorization procedure, where necessary:
F4 (meta)data are registered or indexed in a searchable - FM:_M
resource; A2 metadata are accessible. even when the'd
no longer available;

Inferoperable: Reusable:

R1 meta(data) are richly described with a

1T (meta)data use a formal, accessible, shared, and
plurality of accurate and relevant attributes:

broadly applicable language for knowledge FM-I1

representation.
R1.1 (meta)data are released with a clear and
12 (meta)data use vocabularies that follow FAIR prﬁMng accessible data usage license: FM-R1.1
R1.2 (meta)data are asscociated with detailed

I3 (meta)data include qualified references to other
RIS FM-I3 o FM-R1.2
R1.3 (meta)data meet domain-relevant

community standards:
FM-R1.3

Sci. Data 3:160018 doi: 10.1038/sdata.2016.18 (2016)

http://fairmetrics.org FAIR
https://github.com/FAIRMetrics/Metrics/blob/master/ALL.pdf

DANS-KNAW is one of worldwide leaders in FAIR Data (FAIRsSFAIR)



https://dans.knaw.nl/en
http://fairsfair.eu

Standing on the Shoulders of Giants: infrastructure

©
Project:
27 SSHOC
Partners: 47 :
(20 beneficiaries + 27 LTPs) Project budget:

SSH ESFRI Landmarks and Projects € 14,455,594.08

& international SSH data infrastructures

Duration: 40 months
(January 2019 — 30 April 2022)

Horizon 2020
European Union Funding
for Research & Innovation

Type of action & funding:
Research and Innovation action
(INFRAEOSC-04-2018)

Project website:
www.SSHOpenCloud.eu

Obiectiv

= creating the social sciences and humanities (SSH) part of European Open Science Cloud (EOSC)
= maximising re-use through Open Science and FAIR principles

= interconnecting existing and new infrastructures i

= establishing appropriate governance model for SSH-EOSC



Timemachine.eu

Standing on the Shoulders of Giants: Big Data of the Past

Y/ .
" Time
"Q

Machine

An international to bring
5000 years of European history to life

Digitising millions of
, painting and monuments

The computer simulation
ever developed

An , Interactive resource



http://timemachine.eu

Dataverse as data integration point

% Dataverse Search ~ User Guide Support Sign Up Log In
COVID-19 Data Hub

ol Metrics 3,429 Downloads X Contact (& Share

Information and Data hub produced by all CoronaWhy research groups. Please join us if you want to help in the fight against COVID-19.
Disclaimer: at the moment all materials published on this site are available for public for the demonstration purposes, without DOI Persistent Identifiers.

¢

CoronaWhy Task Ties Pandemics in History

COVID-19 Knowledge Graphs

Q Find = Advanced Search

7 % Dataverses (24) 1 to 10 of 532 Results 11 sort ~
< [B) Datasets (508)

NASA JPL Knowledge Graph extracted from CORD-19 collection
& Files (22,755) Aug 24, 2020 - NASA Data Hub

McGibbney, Lewis John, 2020, "NASA JPL Knowledge Graph extracted from CORD-19 collection”, https://doi.org/10.5072

Dataverse Catego
9ory /FK2/OLXCRD, COVID-19 Data Hub, V1

Research Group (10)

Laboratory (8) This dataset contains a knowledge graph from the COVID-19 Open Research Dataset (CORD-19) dataset. File covid19_knowledge_graph.ttl can
Research Project (4) be loaded into Apache Jena's Fuseki server (or any other SPARQL server which permits ingest of TTL RDF graphs).
Organization or Institution (1)

NASA Data Hub (NASA) %
Publication Year Aug 24, 2020
2020 (532) @ NASA (National Aeronautics and Space I ion) efforts together with CoronaWhy community.
Author Name
GorcralifhyFabs(9) INDRA statements
Tykhonov, Vyacheslav (7) Aug 24, 2020 - INDRA

N
Chen, Christine (4)
Gyori, Benjamin M., 2020, "INDRA statements", https://doi.org/10.5072/FK2/NQAUNA, COVID-19 Data Hub, V1

CoronaWhy (3)
Lofgran, Alex (3) INDRA (the Integrated Network and Dynamical F ing 1 about bi ical mechanisms into a

common format that can be used to build several different kinds of explanatory models This dataset contains mechanistic information from

More... multinle sources.

Available as a service for the
community from April, 2020

Used by CoronaWhy vertical
teams for the data exchange and
share

Intended to help researchers to
make their data FAIR

One of the biggest COVID-19 data
archives in the world with 700k
files

New teams are getting own data
containers and can reuse data
collected and produced by others

http://datasets.coronawhy.org
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http://datasets.coronawhy.org

Dataset from CoronaWhy vertical teams

% Dataverse Search ~ User Guide Support Sign Up Log In

\

CoronaWhy Task Risk (Coronawhy)

COVID-19 Data Hub > CoronaWhy Task Risk

COVID-19 risk factors
[Vorsion 10 ]

“age:g F Q'L'j p Mayya Lihovodov; Pranjalya Tiwari; Ansun Sujoe; Guillermo Blanco; lason Konstantinidis; Kriti Mahajan; Access Dataset ~

\year age w1+ Robbie Edwards; Vijay Daita; Michael Wang; Lukasz Gagala; Brandon Eychaner; Mohammad Tanweer; r——— Share

ye aks0 ] (‘l . Anrew Wood; Kevin Lee; Samtha Reddy; Mark Koranda; Ruslan Oliinyk, MD; Mike Honey; Randall Brown,
B S "2, MD; Artur Kiulian, 2020, "COVID-19 risk factors®, https://doi.org/10.5072/FK2/30ZLV6, COVID-19 Data Hub, .
Vi Dataset Metrics
184 Downloads
Cite Dataset v Learn about Data Citation Standards.
Description A major topic of interest among researchers is the study of the various risk factors related to COVID-

19. Arisk factor is anything that increases the chance of being infected, or affects the severity or the
survival outcome of the infection. Many of the papers in the dataset are studies on the severity and
outcome of the infection, without, however, any systematic documentation that would be easily
searchable.

The focus of this study is to extract and present in a meaningful and easily accessible way scientific
papers that are related to risk factors associated with viral diseases through a procedure that can be
automated as much as possible.

At the current stage, a semi-automated approach is implemented using manual review of retrieved
papers. It is important to note that through the proposed procedure a small subset of papers is
manually reviewed, the ones that are identified as most probable to be relevant to a specific risk
factor. This brings the volume of papers for review down to less than 100-200 instead of multiple
thousands, rendering the review task feasible in much shorter timeframes.

Also, at the current stage the paper extraction is limited to the following factors:

Environmental: Pollution, Population Density, Humidity, Temperature

Comorbidity: Heart diseases

Demographics: Senior age

Lifestyle: Smoking

The above risk factors were identified as being the most important by the medical community. An
extensive list of risk factors is provided under section 4 below and is subject of a future extension of
this study.

Source: CoronaWhy Dataverse



http://datasets.coronawhy.org/dataset.xhtml?persistentId=doi:10.5072/FK2/3OZLV6

COVID-19 data files verification

% Dataverse Add Data ~

Description coronavirus
Subject Medicine, Health and Life Sciences
Files Metadata Terms Versions
Change View Table Tree
Q Find
Filter by
File Type: All +  Access: All v File Tag: All +

1to 10 of 17 Files

age-distribution-died-and-survivors.xlsx
data/hospitalized/age-distribution-died-and-survivors.xIsx/

MS Excel Spreadsheet - 5.0 KB - May 30, 2020 - 0 Downloads

MDS5: 7343b296eaf59c98fc426e1a03234221

Data snapshot from https://raw.githubusercontent.com/Sikerdebaard

/dutchcovid i distribution-died-and ivors.xlsx

Guchcouatadeta

age-distribution-status.xlsx
distribution-status.xl
MS Excel Spreadsheet - 5.1 KB - May 30, 2020 - 0 Downloads
MD5: ea9604d071e3597748ec185b19d956cc
Data snapshot from https://raw.githubusercontent.com/Sikerdebaard
/dutchcovid i distribution-status.xl:

age-distribution-status.xlsx

data/age-distribution-status.xisx/

MS Excel Spreadsheet - 5.1 KB - May 30, 2020 - 0 Downloads

MDS5: 9c418de86b10f0aef872200885b5a4a3

Data snapshot from https://raw.githubusercontent.com/Sikerdebaard

tatus.xl

‘dutchcovid g

Search ~

User Guide

Support

Sign Up LogIn

11 Sort~

& Download

& Download

& Download

& Download

We do a verification of every file by
importing its contents to dataframe.

All column names (variables)
extracted from tabular data available
as labels in files metadata

We’'ve enabled Dataverse data
previewers to browse through the
content of files without download!

We’'re starting internal challenges to

build ML models for the metadata
classification

19



Dataverse content in Jupyter notebooks

& Dataverse content, data and metadata import to Pandas Dataframes

File

+ Code

L

o O

|3

Edit View Insert Runtime Tools Help All changes saved

+ Text

Now read the content of first file to dataframe

FILEID=pdfiles.loc['id'][0]
fileURL = "%s/api/access/datafile/%s" % (BASE_URL, FILEID)
f = pd.read_csv(fileURL)

df.head()
No of
Unnamed: Risk : keyword :
0 PEGEGE Title Keyword/Ngram _ . .= o paper_id URL  Sentences
in Paper

Coronavirus-like ['It might be
particles in ['older age . ; " . assumed that
0 0 age e group’] 1 3cf9a172522a7db0df9e436029707bb6e3e0ff8c  ['https://www.ncbi.nim.nih.gov/pmc/articles/PM... D
primate... aren...
Estimatesiorthia ['60 years and [‘F::eaps?e:eiz

severity of " ['https://doi.org/10.1016/s1473-
1 1 age coronavirus V™ 'older age 7 ac2alba62fdf52eb276bf42b22ed3d927b5330b1 3099(20)30243-... Wuhan were
disea... group’] more
frequenti...
Infections in ['Seventy four
2 o age irav_ellers ['65 years old'] 3 f33e! 1d: 03 f94  ['https://www.ncbi.nim.nih.gov/pmc/articles/PM... (10 %) ot
returning to them were =
Turkey f... 65 years ...
The use of ['Atotal of 80
corticosteroid as ['patients older “ 4 i patients older
3 3 age e than’] 1 52f5440ec7a2270! 0e4945 [ .0rg/10.1016/.jinf.2004.09.008",... than 18 years
SARS... (),
Burden, [On
seasonal [older age comparison
4 4 age pattern and gmug.] 5  0957f96f8188f65cc145464dc7: 0f5f i ://doi.org/10.1016/j.cmi.2015.05.027", ... of the two
symptomatology age groups ,
of... viral....

Source: Dataverse examples on Gooagle Colabs

B comment
RAM
v Disk M
Authors Correlation
['Smith, G. Htmi
N It might be
G Le.?‘ir{ assumed that
Heb I.' ' coronaviruses
e ;”Eg' are not...
L‘;z’e“r’l': Reported
i cases in
ng;eélf Wuhan were
Dori am’ more frequent
9 I % in...
e Atotal of 185
Elaldi, N.: (oS
Demir’ da‘ly patients were
T: ' recruited...
['Auyeung,
Tung Wai;
Lee,
Jenny HEN
S.W.; Lai,
Win...
['Wei, L.;
Chan, K- .On
H.: Ip, comparison of
DKM the two age
.Fa>ng” groups , viral
V.

2 Editing

Design
Methodology

In cases
reported
outside of
mainland
China, ...

2% Share X J

~


https://colab.research.google.com/drive/13WYGfDdBAsOUMkeAVCrwr3t7taAJrqRE#scrollTo=o82VIt8CZERI

COVID-19 Data Crowdsourcing

Dataset in CoronaWhy Dataverse #579

k-goncharova opened this issue 2 days ago - 4 comments

$

k-goncharova commented 2 days ago @ -

Hello,Your dataset was added to CoronaWhy (https://www.coronawhy.org/) Data Lake on Dataverse
as a piece of common COVID-19 dataframe https://datasets.coronawhy.org/dataset.xhtml?
persistentld=doi:10.5072/FK2/A20BEQ?

Would you be willing to help with maintenance of your dataset in Dataverse, e.g. adding the
relevant metadata and keeping the dataset up-to-date? That will help to make the dataset findable
and accessible for medical science community.

swsoyee commented 2 days ago Owner () -
Hi, @k-goncharova

Sure, | will keep updating my dataset, and what should | do in Dataverse?

k-goncharova commented 2 days ago Author (D) -

Great, thank you. Please register in CoronaWhy Dataverse https://datasets.coronawhy.org/ and I'll
give you the Dataset creator permissions to your dataset. Then please add relevant metadata -
description and keywords to your dataset.

swsoyee commented 2 days ago Owner (2 -

Okay, my user's name is swsoyee .
I'm a little busy these days, so the progress maybe slow, please forgive me.

Assignees

No one assigned

Labels

None yet

Projects

None yet

Milestone

No milestone

Linked pull requests

Successfully merging a pull request
may close this issue.

None yet

Notifications Customize

£\ subscribe

You're not receiving notifications from
this thread.

2 participants

e

CoronaWhy data management
team does does the review of all
harvested datasets and try to
identify the important data.

We’'re approaching github owners
by creating issues in their repos
and inviting them to help us.

More than 20% of data owners
joining CoronaWhy community or

interested to curate their datasets.

Bottom-up data collection works!
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Challenge of data integration and various ontologies

CORD-19 collection processing with NLP pipeline:

manual annotation and labelling of COVID-19 related papers

automatic entity extraction and classification of text fragments
statements extraction and curation

linking papers to specific research questions with relationships extraction

Dataverse Data Lake streaming COVID-19 datasets from various sources:

The top five global concerns

e medical data
e socio-economic Data
e political data and statistics

22



The importance of standards and ontologies

Generic controlled vocabularies to link metadata in the bibliographic collections are well
known: ORCID, GRID, GeoNames, Getty

Medical knowledge graphs powered by:

e Biological Expression Language (BEL)
e Medical Subject Headings (MeSH®) by U.S. National Library of Medicine (NIH)
e Wikidata (Open ontology) - Wikipedia

Integration based on metadata standards:

e MARC21, Dublin Core (DC), Data Documentation Initiative (DDI)

23



Biological Expression Language (BEL

Catalog

View summaries and statistics over curated networks
and as a first step towards exploration and
visualization.

About

BEL Commons 3.0 Preview

An environment for curating, validating, and exploring knowledge assemblies encoded in
Biological Expression Language (BEL) to support elucidating disease-specific, mechanistic insight.

Query Terminologies

Build a network by investigating the knowledge related View the underlying namespaces and annotations along
to interesting biological entities, chemical matter, with their respective uniform resource locators and
authors, or publications. version numbers.

BEL Commons is a free, open-source web platform for Biological Expression Language built on top of PyBEL.

If you find BEL Commons useful in your work, please consider citing: Hoyt, C. T., Domingo-Fernandez, D., & Hofmann-Apitius, M. (2018). BEL Commons: an environment for
exploration and analysis of networks encoded in Biological Expression Language. Database, 2018(3), 1-11.

BEL was integrated in CoronaWhy infrastructure in April, 2020
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https://bel.labs.coronawhy.org

Statements extraction with INDRA

Knowledge Sources

T T T
0 50000 100000 150000

M Evidence count

Most Supported Statements

Statement

“ Severe acute respiratory syndrome coronavirus 2 activates COVID-19.
Replicase polyprotein 1ab binds Replicase polyprotein 1ab.

ATG12 binds ATG5.

AKT binds PI3K.

CXXC1 binds Dbi.

% TP53 binds MDM2.

T T
300000 350000

View All Statements ‘

Evidence Count
1988

782

336

279

254

231

“‘INDRA (Integrated Network and Dynamical
Reasoning Assembler) is an automated
model assembly system, originally
developed for molecular systems biology
and currently being generalized to other
domains.”

Developed as a part of Harvard Program in
Therapeutic Science and the Laboratory of
Systems Pharmacology at Harvard Medical
School.

http://indra.bio

Source: EMMAA (Ecosystem of Machine-maintained Models with Automated Assembly)


https://emmaa.indra.bio/dashboard/covid19?tab=model
http://indra.bio

Knowledge Graph curation in INDRA

Effector activates transcription, DNA-templated.
Phenobarbital increases the amount of CYP3A4.
Oseltamivir inhibits Influenza, Human. 0/50
Arg-Val activates Asthma.
% reach It remains unknown if ({1 induces the development of wheeze and [ZIIT) or if EXLLLytics are more 18234348

susceptible to {1 infection.

% reach Figure 3: A mouse model of {If-induced EXIETY exacerbation. 24278777
w Optional description (240 chars) 5 m
Entity Boundaries
Grounding
% No Relation e of immune responses as well as differential regulation of different innate and adaptive 18234348
Wrong Relation 1as been implicated in the increased susceptibility of EETIIytics to (I and in (13-
Activity vs. Amount 1§ and exacerbations.
Polarity
Negative Result
¥ Hypothesis th acute [[IJ-induced XTI Wark et al., found that increased serum IP-10 levels but 18234348
Agent Conditions ir IL-8 was specifically associated with infection and correlated with the degree of
Modification Site ction (Wark et al., 2007).
Other...
% reach (b)A mouse model of [I-induced EXTEEY exacerbation. 24278777
% reach As is one the most common triggers of EEIEEY exacerbations, it needs to be determined if 27088397
blocking IL-4 and IL-13 could be useful in preventing experimental [Ij-induced exacerbation of
55D (24,50).
% reach Some investigators have reported that [[IJ-C d more seri iliness, especially wheezing and 31389049

exacerbation of in some populations5, 9, 10, 11, 12, 13 compared with illnesses caused by
-A and B.



Advanced Text Analysis (NLP pipeline)

We need a good understanding of all domain specific texts to make right statements:

[ 1 from spacy import displacy

# 'From our definition of incubation period, his incubation period will be 28 days, which is surprisingly high.'

doc = nlp(t[e])
displacy.render(doc, style='dep', jupyter=True, options={'distance': 80, "fine_grained": True})

dobj prep
det pobj pobj 4
YA Ya) £ € R
In a sensitivity ~ analysis, we vary the incubation period from 1 day to 3 days, the infectious period from
IN DT NN NN PRP VBP DT NN NN IN CD NN IN CD NNS DT JJ NN IN

Source: D.Shlepakov, How to Build Knowledge Graph, notebook o7



https://colab.research.google.com/drive/1pYVWxG5hXZfkolWe9Q_CZg2hRIfg2Q9u

Building domain specific knowledge graphs

e We’re collecting all possible COVID-19 data and archiving in our Dataverse
e Looking for various related controlled vocabularies and ontologies
e Building and reusing conversion pipelines to get all data values linked in RDF format

<http://www.protezionecivile.gov.it/dataset/covidl9/national-trend/observations/20200224> a gb:Observation ;
rdfs:label "Andamento nazionale di giorno 24/02/2020"~*xsd:string ;
gb:dataset <http://www.protezionecivile.gov.it/dataset/covidl9/national-trend> ;

sdmx-dimension:refArea <https://w3id.org/italia/controlled-vocabulary/territorial-classifications/countries/italy/ITA> j
sdmx—dimension:refTime "2020-02-24"AAxsd:date ;

dpc:
dpc:
dpc:
dpc:
dpc:
dpc:
dpc:
:totalCases "229"AAxsd:int ;

dpc

dpc:
dpc:
dpc:

deads "7"AAxsd:int ;

healed "1"AAxsd:int ;

homeIsolation "94"AAxsd:int ;
hospitalizedwWithSymptoms "101"A*xsd:int ;
intensiveCare "26"AAxsd:int ;

newPositive "221"AAxsd:int ;

swabs "4324"AAxsd:int ;

totalHospitalized "127"AAxsd:int ;
totalPositive "221"AAxsd:int ;
totalPositiveVariation "@"~Axsd:int .

The ultimate goal is to automate the process of the Knowledge extraction by using the
latest developments in Artificial Intelligence and Deep Learning.
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iIsual graph of COVID-19 dataset
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http://graphdb.labs.coronawhy.org/graphs-visualizations?saved=73c6e69a35c74091a9b37f89102928c0

SPARQL endpoint for CoronaWhy KG

Query +
o lab |

1+ PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX mesh: <http://id.nlm.nih.gov/mesh/>

PREFIX grid: <https://www.grid.ac/institutes/>

PREFIX bf: <http://id.loc.gov/ontologies/bibframe/>

PREFIX loc: <http://id.loc.gov/ontologies/bibframe/source>
PREFIX mads: <http://www.loc.gov/mads/rdf/v1#>

©® N v WwN

9 select * from <http://coronawhy.org/> where
10+ {

11 ?cord rdfs:label "United States" .

12 mesh:C0243052 ?a ?b

13 )
EB Table = Response  Galler la Chart P Geo @ Pivot imeline 10000 results in 3.051 seconds
cord

1 <http://vufind.apps.coronawhy.org/vufind/Record/03bwk538#Place651-7>

2 <http://vufind.apps.coronawhy.org/vufind/Record/094d0rn6#Place651-7>

3 <http://vufind.apps.coronawhy.org/vufind/Record/2egeyhQj#Place651-7>

4 <http://vufind.apps.coronawhy.org/vufind/Record/3p2rqavh#Place651-7>

5 <http://vufind.apps.coronawhy.org/vufind/Record/5kapn32k#Place651-7>

6 <http://vufind.apps.coronawhy.org/vufind/Record/6g55I35h#Place651-7>

7 <http://vufind.apps.coronawhy.org/vufind/Record/7bkf7wrs#Place651-7>

8 <http://vufind.apps.coronawhy.org/vufind/Record/7hcr406k#Place651-7>

9 <http://vufind.apps.coronawhy.org/vufind/Record/8pdéjdb5#Place651-7>

Source: YASGUI|

rdf:type
rdf:type
rdf:type
rdf:type
rdf:type
rdf:type
rdf:type
rdf:type

rdf:type

Filter query results

bf:Topic
bf:Topic
bf:Topic
bf:Topic
bf:Topic
bf:Topic
bf:Topic
bf:Topic

bf:Topic

Page size: so

b

<»

F 3

(2]
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https://api.triplydb.com/s/u6YLs_4RH

Do you know a lot of people that can use SPARQL?

PubChemRDF Use Cases: SPARQL query PubChem

Q: What adverse effects of chemicals that are oral acute toxic according to GHS
statement have been reported in PubMed literature, annotated by MeSH indexing?

PREFIX cito: <http://purl.org/spar/cito/>

PREFIX fabio: <http://purl.org/spar/fabio/>

PREFIX skos: <http://www.w3.0rg/2004/02/skos/core#>
PREFIX sio: <http://semanticscience.org/resource/>
PREFIX dcterms: <http://purl.org/dc/terms/>

PREFIX meshv: <http://id.nlm.nih.gov/mesh/vocab#>
PREFIX mesh: <http://id.nlm.nih.gov/mesh/>

select distinct ?disease ?diseaselabel
where {
?compound sio:has-attribute/dcterms:subject/skos:broader/concept:Acute_Toxicity Oral .
?syno sio:is-attribute-of ?compound .
?syno dcterms:subject ?meshconcept .
?pmid cito:discusses ?meshconcept .
?pmid fabio:hasSubjectTerm ?DQpair .
?DQpair meshv:hasQualifier mesh:Q000009 .
?pmid cito:discusses ?disease .
?disease rdf:type meshv:SCR_Disease .
?disease rdfs:label ?diseaselabel .

}

Source: Semantic annotation of the Laboratory Chemical Safety Summary in PubChem
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https://dchas.org/wp-content/uploads/2016/08/5-Bolton-Semantic-annotation-of-the-LCSS-in-PubChem.pdf

CLARIAH conclusions e CLARIAH

“By developing these decentralised, yet controlled Knowledge Graph development practices we have

contributed to increasing interoperability in the humanities and enabling new research opportunities to a
wide range of scholars. However, we observe that users without Semantic Web knowledge find these
technologies hard to use, and place high value in end-user tools that enable engagement.
Therefore, for the future we emphasise the importance of tools to specifically target the goals of concrete
communities — in our case, the analytical and quantitative answering of humanities research questions for
humanities scholars. In this sense, usability is not just important in a tool context; in our view, we need to
empower users in deciding under what models these tools operate.” (CLARIAH: Enabling

Interoperability Between Humanities Disciplines with Ontologies)

Chicken-egg problem: users are building tools without data models and ontologies but in
reality they need to build a knowledge graph with common ontologies first!
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https://arxiv.org/pdf/2004.02845.pdf
https://arxiv.org/pdf/2004.02845.pdf

Linked Data integration challenges %(v
o/

datasets are very heterogeneous and multilingual

data usually lacks sufficient data quality control Word Wide Web Consortium

data providers using different modeling schemas and styles

linked data cleansing and versioning is very difficult to track and maintain

properly, web resources aren’t persistent

e even modern data repositories providing only metadata records describing
data without giving access to individual data items stored in files

e difficult to assign and manually keep up-to-date entity relationships in

knowledge graph

CoronaWhy has too much information streams that seems to be impossible to
integrate and give back to COVID-19 researchers. So, do we have a solution?
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Bibliographic Framework (BIBFRAME) as a Web of Data

“The Library of Congress officially launched its Bibliographic Framework Initiative
in May 2011. The Initiative aims to re-envision and, in the long run, implement a
new bibliographic environment for libraries that makes "the network" central and
makes interconnectedness commonplace.”

“Instead of thousands of catalogers repeatedly describing the same resources, the
effort of one cataloger could be shared with many.” (Source)

In 2019 BIBFRAME 2.0, the Library of Congress Pilot, was announced.

Let’s take a journey and move from domain specific ontology to bibliographic!
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https://www.loc.gov/bibframe/pdf/marcld-report-11-21-2012.pdf

BIBFRAME 2.0 concepts

e Work. The highest level of abstraction, a Work, in the BIBFRAME context,

reflects the conceptual essence of the cataloged resource: authors, languages,
and what it is about (subjects). OVH . /@

e Instance. A Work may have one or more individual, material embodiments, for 0 bl ; event Gl
example, a particular published form. These are Instances of the Work. An
Instance reflects information such as its publisher, place and date of publication,
and format.

e Item. Anitem is an actual copy (physical or electronic) of an Instance. It reflects
information such as its location (physical or virtual), shelf mark, and barcode.

e Agents: Agents are people, organizations, jurisdictions, etc., associated with a
Work or Instance through roles such as author, editor, artist, photographer,
composer, illustrator, etc. . -

e Subjects: A Work might be “about” one or more concepts. Such a concept is gl
said to be a “subject” of the Work. Concepts that may be subjects include topics,
places, temporal expressions, events, works, instances, items, agents, etc.

e Events: Occurrences, the recording of which may be the content of a Work.

has Instance

format publisher

Instance

has Item

g,

Item

Source: the Library of Congress 35



https://www.loc.gov/bibframe/docs/bibframe2-model.html

MARC as a foundation of the structured Data Hub

MARC 21 Format for

BIBLIOGRAPHIC DATA

Library of Congress
Network Development and MARC Standards Office

1999 Edition
Update No. 1 (October 2000) through Update No. 30 (May 2020)

This online publication provides access to both the full and concise versions of the MARC 21 Format for Bibliographic Data. The "full" bibliographic format contains detailed descriptions of every data element, along with examples, input
conventions, and history sections. The "concise" bibliographic format contains abridged descriptions of every data element, along with examples. The full and concise versions are identified in the header of each field description.

Changes to the MARC 21 Format for Bibliographic Data that resulted from Update No. 30 (May 2020) are displayed in red print. The date located in the header of the full version of each field indicates the last month and year of update.

Table of Contents

Introduction [Full | Concise]

Format Summary.

Leader [Full | Concise]

Directory.

00X: Control Fields

01X-09X: Numbers and Code Fields
Heading Fields - General Information
1XX: Main Entry Fields

20X-24X: Title and Title-Related Fields
25X-28X: Edition, Imprint, Etc. Fields
3XX: Physical Description, Etc. Fields
4XX: Series Statement Fields

5XX: Note Fields

6XX: Subject Access Fields

70X-75X: Added Entry Fields
76X-78X: Linking Entry Fields
80X-83X: Series Added Entry Fields

Appendix A: Control Subfields

Appendix ull Level Record Examples
Appendix

Appendix D: Multiscript Records

Appendix E: Alphabetical List of Ambiguous Headings
Appendix F: Initial Definite and Indefinite Articles

Appendix H: Local Data Elements

MARC standard was developed in the 1960s to create records that
could be read by computers and shared among libraries. The term
MARC is an abbreviation for MAchine Readable Cataloging.

The MARC 21 bibliographic format was created for the international
community. It’s very rich, with more than 2,000 data elements
defined!

It's identified by its ISO (International Standards Organization)
number: ISO 2709

Source: the Library of Congress, USA
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https://www.loc.gov/marc/bibliographic/

How to integrate data in the common KG?

Use MARC 21 as a basis for all bibliographic and authority records

All controlled vocabularies should be expressed in MARC 21 format for Authority
Data, we need to build an authority linking process with the “human in the loop”
approach that will allow to verify Al predicted links.

Different MARC 21 fields could be linked to the different ontologies and/or even
interlinked. For example, we can get some entities linked to both MeSH and
Wikidata in the same bibliographic record to increase the interoperability of the
Knowledge Graph.

Every CORD-19 paper can get a metadata enrichment provided by any research
team working on the NLP extraction of entities, relations or linking CV together.
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COVID-19 paper in MARC 21 representation

Holdings

Description

Comments

Similar Items Staff View

LEADER 06032cas a2201165 4500

001 032e900I

oos

1111/

Tl o [Fal < R o BEl o [BRE a BEE < [BA

N N N N N N N N N N N N N

hi///

la The Transformation of Enterovirus Replication Structures: a Three-Dimensional Study of Single-
and Double-Membrane Compartments

|u https://doi.org/10.1128/mbio.00166-11
|x coronavirus

|a Netherlands

|e Leiden, Netherlands

|a Department of Medical Microbiology, Molecular Virology Laboratory, Center of Infectious
Diseases, Leiden University Medical Center, Leiden, The Netherlands

la Act Relationship Type - transformation |x C1554215
|a Three-dimensional |x C0450363

|a Induce (action) |x C0205263

|la Membrane |x C0596901

|a Cells |x CO007634

|a Cell Microenvironment |x C1707328
la RNA, Viral |x C0035736

|la Anabolism |x C0220781

|a structure |x C0678594

|a Enterovirus |[x C0014383

|la Family Picornaviridae |x C0031886
|a Tissue membrane |x C0025255

|a Architecture as Topic |x CO003737

Structure of the bibliographic record:

e authority records contain information
about authors and affiliation

e Medical entities extracted by NLP
pipeline interlinked in 650x fields

e part of metadata fields generated and
filled by Machine Learning models,
part contributed by human experts

e provenance information kept in 833x
fields indicating fully or partially
machine-generated records

e Relations between entities stored in
730x fields

Source: CoronaWWhy CORD-19 portal 38



http://vufind.apps.coronawhy.org/vufind/Record/o32e9o0l

Vufind discovery tool for libraries powered by MARC 21
D: CORONAWHY Semm EelyEmess Ssmme o Bt v Toam

=) _Login Language ~

All Fields s Advanced
Reset Filters Language: m

Search Results

Suggested Topics within your search.
coronavirus @ZXED Medicine QEZXEED COVID-10 QEEET) C1880229 QXD | DICOM Study Narrow Search

coosea18 CE3L Homo sapiens more ...

Institution

A
i " ime- a
Showing 1 - 20 results of 203,461 for search ", query time: 0.20s Sort Relevance s Mylnstitution @
1 OnabotulinumtoxinA infiltration and nerve blocks in patients with | 1e W _Save to List .
and neural : safety recommendations to prevent SARS-CoV-2 infection Library A
by Santos-Lasaosa, S., Porta-Etessam, J. 3
T Library A
Published 2020 oA &=z
Z Get full text
Book Format A
(=)
2 Financial markets under the global pandemic of COVID-19 * Save to List_ Serial CEED
by Zhang, Dayong, Hu, Min, Ji,

Book 10 222
Published 2020

& Get full text Journal [ 10

Microfilm

3 Hepatic manifestations and impact of COVID-19 on the cirrhotic patient Y Save to List

by Velarde-Ruiz Velasco, J. A., Garcia-Jiménez, E. S., Remes-Troche, J. M. Call Number A

Published 2020

Z Get full text A - General Works [ 10 ]

- Author A

4 SARS-CoV-2 pandemic on the activity and professionals of a General # Save to List

Surgery and estive Surgery Service in a tertiary hospital CoronaWhy Labs Labs [ 102,036 ]

by Alvarez Gallego, M., Gortézar de las Casas, S., Pascual Miguelafiez, |., Rubio-

Pérez, |., Barragan Serrano, C., Alvarez Pefia, E., Diaz Dominguez, J. University of Hong Kong

Source: Corona\Why VuFind



http://vufind.apps.coronawhy.org/vufind/Search/Results?lookfor=&type=Subject&filter%5B%5D=topic_facet%3A%22coronavirus%22&limit=20

Landing page of publications from CORD-19

'-.. CORONAWHY Home Daily Progress Solutions v Data v Team IN THE FIGH
o e

All Fields 5 Advanced
Reset Filters Language: @=UTIIEL M <l Suggested Topics: [eak:i:liyrIM x|

Search / The Transformation of Enterovi... / Holdings

3k Cite this 0 Text this == Email this & Print &' Export Record “ Save to List

The Transformation of Enterovirus Replication Structures: a
Three-Dimensional Study of Single- and Double-Membrane
Compartments

Al positive-strand RNA viruses induce membrane structures in their host cells which are thought to serve as

suitable microenvironments for viral RNA synthesis. The structures induced by enteroviruses, which are members
of the family Picornaviridae, have so far been described as either single- or do...

Similar Items

[2) SARS-Coronavirus Replication Is
Supported by a Reticulovesicular
Network of Modified Endoplasmic
Reticulum
Full description by: Knoops, Kévin, et al.

Published: (2008)

Main Authors: Limpens, Ronald W. A. L., van der Schaar, Hilde M.,

Corporate Authors:

Kumar, Darshan, Koster, Abraham J., Snijder, Eric J.
van Kuppeveld, Frank J. M., Barcena, Montserrat

Leiden University Medical Center, Radboud University
Nijmegen Medical Centre

[@ Three-Dimensional Architecture
and Biogenesis of Membrane
Structures Associated with Hepatitis C
Virus Replication

by: Romero-Brey, Inés, et al.
Published: (2012)

Format: Serial
" [2 Packaging_of Genomic RNA in
Language: English Positive-Sense Single-Stranded RNA
Vil : A C Il St
Published: mBio 2011 Mw}g_
by: Comas-Garcia, Mauricio
Subjects: Act Relationship Type - transformation > C1554215 Published: (2019)

Three-dimensional > C0450363
Induce (action) > C0205263
Membrane > C0596901

Cells > C0007634

Cell Microenvironment > C1707328
RNA, Viral > C0035736

Anabolism > C0220781

Source: CoronaWhy VuFind

[2 Role of Cellular Lipids in Positive-
Sense RNA Virus Replication
Complex Assembly and Function
by: Stapleford, Kenneth A., et al.
Published: (2010)
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http://vufind.apps.coronawhy.org/vufind/Record/o32e9o0l

CORD-19 collection in BIBFRAME 2.0

<bf:Content rdf:about="http://id.loc.gov/vocabulary/contentTypes/txt">
<rdfs:label>text</rdfs:label>
</bf:Content>
</bf:content>
<bf:language>
<bf:Language rdf:about="http://id.loc.gov/vocabulary/languages/$2Fch"/>
</bf:language>
<rdfs:label>The SARS Coronavirus S Glycoprotein Receptor Binding Domain: Fine Mapping and Functional Characterization</rdfs:label>
<bf title>
:Title>
<rd£ :label>The SARS Coronavirus S Glycoprotein Receptor Binding Domain: Fine Mapping and Functional Characterization</rdfs:label>
<bflc:titleSortKey>The SARS Coronavirus S Glycoprotein Receptor Binding Domain: Fine Mapping and Functional Characterization</bflc:titleSortKey>
<bf:mainTitle>The SARS Coronavirus S Glycoprotein Receptor Binding Domain: Fine Mapping and Functional Characterization</bf:mainTitle>
</bf:Title>
</bf:title>
<bf:subject>
<bf:Place rdf:about="http://vufind.apps.coronawhy.org/vufind/Record/ofx0hvvs#Place651-6">
<rdf:type rdf:resource="http://www.loc.gov/mads/rdf/vi#ComplexSubject" />
<rdfs:label>coronavirus</rdfs:label>
<madsrd. authnntat;ve!.abebcoronav1rus</madsrd£ authoritativeLabel>
ist rdf:p ype="Collection">

<madsrdf:Topic>
<madsrdf:authoritativeLabel>coronavirus</madsrdf:authoritativeLabel>
</madsrdf:Topic>
</madsrdf:componentList>
</bf:Place>
</bf:subject>
<bf:subject>
<bf:Place rdf:about="http://vufind.apps.coronawhy.org/vufind/Record/ofx0hvvs#Place651-7">
<rdf:type rdf:resource="http://www.loc.gov/mads/rdf/vi#Geographic"/>
<rdfs:label>United States</rdfs:label>
<madsrdf:authoritativeLabel>United States</madsrdf:authoritativeLabel>
</bf:Place>
</bf:subject>
<bf:subject>
<bf:Topic rdf:about="http://id.nlm.nih.gov/mesh/C1175175">
<rdf:type rdf:resource="http://www.loc.gov/mads/rdf/vi#ComplexSubject" />
<rdfs:label>Severe Acute Respiratory Syndrome--C1175175</rdfs:label>
<madsrdf:authoritativeLabel>Severe Acute Respiratory Syndrome--C1175175</madsrdf:authoritativeLabel>
List rdf:p: ype="Collection">

£
<madsrdf:Topic>
<madsrdf:authoritativeLabel>Severe Acute Respiratory Syndrome</madsrdf:authoritativeLabel>
</madsrdf:Topic>
<madsrdf:Topic>
<madsrdf:authoritativeLabel>C1175175</madsrdf:authoritativeLabel>
</madsrdf:Topic>
</madsrdf: componentList>
<bf:source>
<bf:Source>
<bf:code>mesh</bf:code>
</bf:Source>
</bf:source>
</bf:Topic>
</bf:subject>
<bf:subject>
<bf:Topic rdf:about="http://id.nlm.nih.gov/mesh/C1283195">
<rdf:type rdf:resource="http://www.loc.gov/mads/rdf/vl#ComplexSubject” />
<rdfs:label>Mapping (action)--C1283195</rdfs:label>
<madsrdf:authoritativeLabel>Mapping (action)--C1283195</madsrdf:authoritativeLabel>
List rdf:p ype="Collection">

<madsrdf :Topic>
<madsrdf:authoritativeLabel>Mapping (action)</madsrdf:authoritativeLabel>
</madsrdf:Topic>
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CoronaWhy Graph published as RDF

% Dataverse Search ~ User Guide Support Sign Up Log In

COVID-19 Knowledge Graphs (CoronaWhy)

COVID-19 Data Hub COVID-19 Knowledge Graphs

CORD-19 collection in RDF using MARC21 ontology
[ version 5.3 ]

‘ Tykhonov, Vyacheslav, 2020, "CORD-19 collection in RDF using MARC21 ontology", https://doi.org/10.5072/FK2/ Access Dataset ~
BO5DLV, COVID-19 Data Hub, V5

Contact Owner Share
Cite Dataset ~ Learn about Data Citation Standards.
Dataset Metrics
345 Downloads
Description A sample fromm CORD-19 collection published in MARC21 standard and exposed as Resource

Description Framework (RDF) for testing purposes. It's a first step to create a Knowledge Graph out
of all COVID-19 papers. Sample data linked to:

« Medical Subject Headings (MeSH) thesaurus

* GRID database of affiliations

= Geonames database of locations

Download all files and put in /tmp/data folder, use isql-v to upload this RDF collection and query it in
Virtuoso:

Id_dir(‘"/tmp/data’,"*.rdf", 'http://coronawhy.org/');

rdf_loader_run (log_enable=>3);

checkpoint;

Sample SPARQL query to access CoronaWhy COVID-19 Graph:
PREFIX rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#>
PREFIX rdfs: <http://www.w3.0rg/2000/01/rdf-schema#>
PREFIX mesh: <http://id.nlm.nih.gov/mesh/>

PREFIX grid: <https://www.grid.ac/institutes/>

PREFIX bf: <http://id.loc.gov/ontologies/bibframe/>

PREFIX loc: <http://id.loc.gov/ontologies/bibframe/source>
PREFIX mads: <http://www.loc.gov/mads/rdf/v1#>

select * from <http://coronawhy.org/> where

{
?cord rdfs:label "United States" .

Source: Corona\Why Dataverse



http://datasets.coronawhy.org/dataset.xhtml?persistentId=doi:10.5072/FK2/BO5DLV

Human-in-the-Loop for Machine Learning

“Computers are incredibly fast, accurate
Supervised Machine Learning and stupid; humans are incredibly slow,
inaccurate and brilliant; together they
are powerful beyond imagination."
Albert Einstein

Human Intelligence

“A combination of Al and Human
Intelligence gives rise to an extremely

rsining bata Q o high level of accuracy and intelligence
A (Super Intelligence)”

Active Learning

Source: Hackernoon.com



https://hackernoon.com/what-is-human-in-the-loop-for-machine-learning-2c2152b6dfbb

CLARIAH and Network Digital Heritage (NDE) GraphiQL

GraphiQL » History

"uri": "http://www.wikidata.org/entity/Q84263196"

{ terms(match:"COVID" , dataset: ["wikidata"]) {
{ dataset terms {uri, altlabel} } - "data": {
3 “terms": [
+ {
"dataset": "wikidata",
“terms": [
it
¥
“altlabel”: [
"coronavirus disease”
]
1,
{
"altlabel”: [
"COVID-19"
1|
1,
{

"uri”: "http://ww.wikidata.org/entity/Q81068910"

"altlabel”: [
"COVID-19 pandemic”

1
i

"altLabel™: [
"SARS-CoV-2"

"uri”: "http://www.wikidata.org/entity/Q82069695"

1

"http://www.wikidata.org/entity/Q18975243"

<?xml version="1.0" encoding="UTF-8"7>
<nde:NDE xmlns:nde="https://www.netwerkdigitaalerfgoed.nl/">

<nde:dataset id="clavas" recipe="nl.knaw.huc.di.nde. recipe.0penSK0S">
<nde:label xml:lang="n1">ISO 639-3 taalcodes (CLAVAS)</nde:label>
<nde:api>https://clavas.clarin.eu/clavas/public/api</nde:api>
<nde: conceptScheme>http://hdl.handle.net/11459/CLAVAS_810f8d2a—-6723-3ba6-2e57-41d6d3844816</nde: conceptScheme>
</nde:dataset>
<nde:dataset id="wikidata" recipe="nl.knaw.huc.di.nde.recipe.WikiData">
<nde: label xml:lang="nl">Wikidata</nde: label>
<nde:api>https://www.wikidata.org</nde:api>
<nde:wildcard>no</nde:wildcard>
</nde:dataset>
<nde:dataset id="wikidatagtaa" recipe="nl.knaw.huc.di.nde.recipe.WikiDataGTAAConcepts">
<nde:label xml:lang="nl">Wikidata/GTAA: wikidata entities that are linked to the GTAA</nde:label>
<nde:api>https://www.wikidata.org</nde:api>
</nde:dataset>
<nde:dataset id="gtaa" recipe="nl.knaw.huc.di.nde. recipe.0penSKOS">
<nde:label xml:lang="n1">GTAA (B&amp;G)</nde:label>
<nde:api>http://openskos.beeldengeluid.nl/api</nde:api>
<nde: tenant>beng</nde: tenant>
<nde:collection>gtaa</nde:collection>
</nde:dataset>
<nde:dataset id="gtaaonderwerpen" recipe="nl.knaw.huc.di.nde. recipe.0penSK0S">
<nde:label xml:lang="n1">GTAA Onderwerpen (B&amp;G)</nde: label>
<nde:api>http://openskos.beeldengeluid.nl/api</nde:api>
<nde: conceptScheme>http://data. beeldengeluid.nl/gtaa/Onderwerpen</nde: conceptScheme>
</nde:dataset>

CoronaWhy is running own instance of NDE on Kubernetes cluster and maintains the support of
another ontologies (MeSH, ICD, NDF) available via their SPARQL endpoints!

If you want to query API:

curl

"http://nde.dataverse-dev.coronawhy.org/nde/graphql?query=%20%7B%20terms(match%3A%22C0OVID%22%2Cdataset%3A%5B%22
wikidata%22%5D)%20%7B%20dataset%20terms%20%7Buri%2C%20altLabel%7D%20%7D%20%7D"
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http://nde.dataverse-dev.coronawhy.org/static/graphiql/index.html?query=%20%7B%20terms(match%3A%22SARS%22%2Cdataset%3A%5B%22wikidata%22%5D)%20%0A%20%20%7B%20dataset%20terms%20%7Buri%2C%20altLabel%7D%20%7D%20%0A%0A%7D

Increasing Dataverse metadata interoperability

Subject * =
Keyword Vocabulary Term
wikidata COVID-19 + =
Vocabulary URL
http://www.wikidata.org/entity/Q810689
Vocabulary Term
wikidata covi Ia -
Vocabulary URL ¢ COVID-19
e COVID-19 pandemic
e COVID-19 pandemic in India
e Covi
e Covi
Related Publication Citation ;
e Covi
¢ SARS-CoV-2 +

External controlled vocabularies support contributed by SSHOC project (data infrastructure for the EOSC) 45


https://sshopencloud.eu

Hypothes.is annotations as a peer review service

{@®: CORONAWHY Home

Hypothesis Test Daily Progress Calendar ‘

Ensuring global access to COVID-19 vaccines -

AUTHORS: GAVIN YAMEY, MARCO SCHAFERHOFF, RICHARD HATCHETT, MUHAMMAD PATE, FENG ZHAO, KACI KENNED

The current response to the coronavirus disease 2019 (COVID-19) pandemic involves aggressive implementation of suppres:
as case identification, quarantine and isolation, contact tracing, and social distancing. However, models developed by the In
COVID-19 Response Team suggest that “transmission will quickly rebound if interventions are relaxed”.1 WHO warns of mu
outbreaks of COVID-19 worldwide.2 The development of COVID-19 vaccines that can be used globally is therefore a priorit;

pandemic.

This vaccine effort should be guided by three imperatives: speed, manufacture and deployment at scale, and global access.
the World Bank and the Coalition for Epidemic Preparedness Innovations (CEPI), which funds development of epidemic 1
global consultation on these goals.3 This consultation led to the launch of a COVID-19 Vaccine Development Taskforce that

how to finance and manufacture vaccines for global access.

CEPI estimates that developing up to three vaccines in the next 12-18 months will require an investment of at least US$Z 2
includes phase 1 clinical trials of eight vaccine candidates, progression of up to six candidates through phase 2 and 3 trials, «
regulatory and quality requirements for at least three vaccines, and enhancing global manufacturing capacity for three vacci
does not include the costs of manufacture or delivery. Progress has been rapid. A phase 1 trial of a vaccine candidate, suppc
National Institutes of Health and CEPI, began on March 16, 2020,5 and 2 days later a clinical trial began in China.6 Clinical t

candidates will start soon.

Use of existing financing systems to support this work offers the benefits of speed and lower transaction costs than for n¢ 1
approaches. CEPI is supported by a World Bank financial intermediary fund that brings together public, philanthropic, and p
respond to global priorities.7 Through this fund, CEPI can act as a global mechanism for funding vaccine development until
licensed or used under emergency use provisions. Mobilising $2 billion in funding will require funding from all sources. Give

health, social, and economic consequences of COVID-19, there is a strong case for all governments to invest in vaccines.
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However, models developed by the Imperial College COVID-19
Response Team suggest that “transmission will quickly rebound if
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Al pipeline does
domain specific
entities extraction
and ranking of
relevant CORD-19
papers.

Automatic entities
and statements will
be added, important
fragments should be
highlighted.

Human annotators
should verify results
and validate all
statements.
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Doccano annotation with Machine Learning

@ doccano [# Edit Data

Sort by

Vg An atypical RNA pseudoknot stimulator and an
upstream attenu...

Projects Logout

11 O = =

AMINO_ACID B CELL c C-c CELL_LINE m
ISR RN oo KN (N oveos [ TN

0 B - n
sweve cremcar [ o~

An atypical _ stimulator and an upstream attenuation signal for
_ ribosomal frameshifting of ESJARSIEN SARS coronavirus <& . The -
- ribosomal frameshifting requires the existence of an in cis RNA slippery sequence
— slippery _ and is promoted by a | ¢l
I3} atypical RNA pseudoknc O—With an extra stem formed by

complementary sequences _ within loop 2 of an

H-type pseudoknot is characterized in the severe acute

coronavirus ( CoV) _ This _ can serve as an efficient
stimulator for _ _ in vitro. _ analysis of the extra stem

suggests _ efficiency can be modulated via manipulation of the

Source: Doccano Labs



http://doccano.labs.coronawhy.org

Building an Operating System for Open Science

CoronaWWhy Common Research and Data Infrastructure is distributed and robust
enough to be scaled up and reused for other tasks like cancer research

All services are build from Open Source components

Data processed and published in FAIR way, the provenance information is the
part of our Data Lake

Data evaluation and credibility is the top priority, we're providing tools for the
expert community for the verification of our datasets

The transparency of data and services guarantees the reproducibility of all
experiments and get bring new insights in COVID-19 research
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CoronaWhy Common Research and Data Infrastructure

Data preprocessing pipeline implemented on Jupyter notebook Docker with extra modules.

Dataverse as data repository to store data from automatic and curated workflows.

Elasticsearch has CORD-19 indexes on sections and sentences level with spacy
enrichments. Other indexes: MeSH, Geonames, GRID.

Hypothesis and Doccano annotation services to annotate publications

Virtuoso and GraphDB with public SPARQL endpoints to query COVID-19 Knowledge Graph

Other services: Colab, MongoDB, Kibana, BEL Commons 3.0, INDRA, Geoparser, Tabula

https://qithub.com/Corona\Why/covid-19-infrastructure
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https://github.com/CoronaWhy/covid-19-infrastructure
https://datasets.coronawhy.org
http://search.coronawhy.org
http://labs.coronawhy.org/hypothesis.html
https://sparql.labs.coronawhy.org/sparql?default-graph-uri=&query=select+*+from+%3Chttps%3A%2F%2Fwww.coronawhy.org%3E+where+%7B%3Fs+%3Fp+%3Fo%7D&should-sponge=&format=text%2Fhtml&timeout=0&debug=on
http://colab.coronawhy.org
https://colab.research.google.com/drive/1elIrrlBDd6YXAIAkVvwXHGyzfzPl_cLW?usp=sharing#scrollTo=HSvNPC-rp8Pm
https://kibana.labs.coronawhy.org/
https://bel.labs.coronawhy.org/
https://geoparser.labs.coronawhy.org/
https://github.com/CoronaWhy/covid-19-infrastructure

CoronaWhy Data AP|® %=

Jopenapi.json

CoronaWhy is globally distributed, volunteer-powered research organisation. We're trying to assist the medical community's ability to answer key questions related to COVID-19.

country /j0ss.02376

Put this citation in working papers and published papers that use this dataset: Guidotti et al., (2020). COVID-19 Data Hub. Journal of Open Source Software, 5(51), 2376, https:/doi.org/10.21105

[ GET /country/{item_id} Dataltem

dataverse

Dataverse integration by API. Available actions: [showfiles, geffile]

[ GET /dataverse/{action} Dataverse

cord Metadata by cord_id

CORD-19 collection access by cord_id

[ GET /cord/ Read Cord

altmetrics Almetrics by DOI or cord_id

CORD-19 papers Altmetrics

[ GET /altmetrics/ Read Altmetrics

search corb-19search

CORD-19 papers search

[ GET /cordsearch/ Search Cord

Source: Corona\Why API built on FastAPI framework for Python
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http://api.apps.coronawhy.org/docs#/

Thank you! Questions?
@sSlava Tykhonov on Corona\Why Slack

vyacheslav.tykhonov@dans.knaw.nl

WWW.coronawhy.orqg

www.dans.knaw.nl/en
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